The necessity of standardizing and traceability to SI in micro scale flow has been subject of intense discuss in the metrology. The aims contribute to establishment and advancement of research in microfluidics at National Institute of Metrology, Quality and Technology (INMETRO). The system is based on the gravimetric method for fluid delivered quantification. This work describes the evaluated capability of bench, in order to provide traceability in microflow rate, encouraged by Bureau International of Poids et Mesures (BIPM) to 2024, when is planned to run the first Key Comparison event in this area.
INTRODUCTION
The microfluidic can be applied to several fields of the technology. This science and their applications can optimize and improve processes in the areas of science, technology, biomedical, pharmaceutical, chemical, environmental, aerospace and others. However, ensure reliability on quantifying fluid flow rate in micro scale is a challenging task, due the need to control of variable that can influence in the measurement process. Nowadays, there is a gap in the chain of metrological traceability for very flow rate.
Because of this gap, the Bureau International des Poids et Mesures -BIPM [1] has encouraged National Institutes of Metrology to offer systems for providing of metrological traceability on micro flow rate measurement up to 2024, when will run the first international key comparison event in microfluidic.
The metrology community has discussed about the microscale measurement and several techniques and methods have been used by researchers, as who has characterized and has calibrated microfluidic system with different techniques and methods. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] The present work describes the new standard system for metrological traceability on liquid micro flow rate measurement developed in the Division of Fluid Dynamics at the National Institute of Metrology, Quality and Technology (INMETRO).The system capability is evaluated or different low flow rates. Through the implementation of this system, will be possible to study the flow in micro channels, traceable at national standards and the results will be used as reference to velocity measurement by microPIV (micro Particle Image Velocimetry).
METHODS AND INSRUMENTANTION
The measurement technique in the Inmetro´s standard system is based on gravimetric method because its accuracy in conversion of mass measured to volume. This method consists on measuring the mass delivered or contained in recipient whose volume need be determined. From this mass (traceable to SI) the volume is determined and the conversion from mass to volume of liquid is performed describe in the mathematical model (Equation1)based on the equation described in ISO 4787. [13] 
2.1Setting up the system
The setting of system is very relevant and the assembly of system can influence in the measurement.
There are several types of gravimetric setups, syringes and infusion pump. In this work the system was composed by:
• Syringe: 1 ml with resolution: 1µl • Balance: 610g with resolution: 0.1mg • Micro Pump with accuracy: ± 0.5% and Resolution: 0.00001 ml/min • Glassware to receive water from syringe
To evaluating of the system flow capacity were considered important effects as evaporation and thermal and environmental influences. The evaporation effects can be a critical influence in gravimetric systems and the degree of difficulty of controlling evaporation is relevant. In the experiment was possible controlling evaporation using a plastic film on the glassware for reduces the evaporation of water.
Before the measurement, the plastic film was crossed by the needle of the syringe. Other effect considered was thermal influence, once the water temperature variation can cause thermal expansion of the syringe material changing its volume. These variables may to influence the measurement results by gravimetric method. Therefore, it is advisable creating a system with temperature, pressure and humidity monitored by calibrated instruments. 
Techniques and procedures measurement
There were performed six measurements for each flow rate, in order to assess the repeatability of the system. The reference temperature was 20ºC and the design of the apparatus is showed in figure 1. The syringe (6) was connected at the pump infuse (5) and a hose (7).Both of them was connected a glassware (2) and a reservoir with water (8) . Before infusion, the initial water temperature was measured. The mass of the glassware with water is measured at the balance (1). During the transfer of water from syringe (6) to the glassware (2) the air temperature, humidity and pressure were be monitored. After infusion, the final mass of the glassware with water was measured. Finally, the water temperature was measured. After this, the conversion from mass to volume at reference temperature at 20ºC is described at mathematical model 1 and was realized reading syringe piston with camera. From the calculated volume by gravimetric method and with a study on setting up the gravimetric system including associated uncertainty components, it is possible to ensure the traceability of micro flow rate traceable to SI.
Considering the variables quoted previously, the flow capacity of system to a each volume syringe is: In this present work, the uncertainty evaluated was used the syringe of 1 ml. However, it is possible determine the capacity of system to measurement micro flow rate, from the volume and the diameter of syringe.
So, to realize the assembly of system, others some care has been taken. The environmental influence was controlled, causing a thermal equilibrium. The system was assembled free the vibration, causing the instability and equilibrium in the measurement. To minimize of air bubble in the system, the syringe and hose were filled with deionizer water and it's without air. The fluid used in the experiment was deionized water and the water density was determined using an equation recommended by BIPM, the Tanaka Equation [13] . To minimize the measurement procedure was used an on/off valve with entrance to a water reservoir, a glassware and a syringe, in order that. After injection of the liquid in the glassware, the syringe is filled again via the water present in the reservoir, making the continuous process. The syringe capacity was 1 ml, but in each run the totalized volume was 0.8 ml to obtain a best visualization of the delivered volume of water and to avert accidental problems. In the experiment, to read a best visualization of the resolution syringe and avoid parallax error was installed a camera.
MATHEMATICAL MODEL
(1)
• ∆V e -is the volume at its reference 
ANALYSES OF RESULTS
The flow rate capacity defined to syringe of 1ml are 0.013 ml/min, 6.6µl/min, 4.4 µl/min and 3.3 µl/min, as described above For each flow rate was realized six measurements and the results are present in next table. The reading correction is the difference between the calculated volume and the indicated volume at the syringe. The Relative Uncertainty and Expanded Uncertainty were calculated considering all factors of the mathematical model. [14, 15] The results present in table 2 are initial results, realized to investigate the capacity in the bench of micro flow rate. The results described obtained and described above are considered satisfactory and it was obtained a value for uncertainty within expectations, however, some aspects can be more investigation, as the evaporation effects or thermal influence. Besides, the results can be improvedusing instruments with better resolution as syringe and balance.
CONCLUSION
The results presents in this work are considered satisfactory to first studies of bench and it could be satisfactory for using as reference in experiments with the microPIV (micro Particle Image Velocimetry).
In this article was evaluated the main sources of uncertainty. The result can will be improved with better resolution syringe and balance, and the improvement of measurement system to reading of syringe piston.
However, the system development and validation are in progress and some points still need to be more evaluated, as e.g.:
• Evaporation effects • Research of uncertainty components • Continue investigation to improve gravimetric configuration To provide traceability in the proposed method and uncertainty, in the future will be realized an intercomparison. However, the results presents in this work are considered satisfactory. 
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